Factors that influence salt absorption by plants have long been a subject of study. Only recently, however, (3, 4, 7, 8, 11, 16, 20, 23) , have the effects of certain metabolic processes in the plant been recognized as intimately connected with salt absorption and accumulation.
Introduction
Factors that influence salt absorption by plants have long been a subject of study. Only recently, however, (3, 4, 7, 8, 11, 16, 20, 23) , have the effects of certain metabolic processes in the plant been recognized as intimately connected with salt absorption and accumulation.
The present investigation has been concerned with the cation-anion balance in several species of crop plants with special reference to the role of ether soluble organic acids. Prior to the work of PUCHER, VICKERY, and WAKEMAN (13, 14, 15) , on the quantitative determination of organic acids in plant material, lack of accurate methods had seriously curtailed investigation along these lines. A study has been made of the selective capacity of the various species with respect to inorganic ions; of the quantity and kinds of organic acids in the different species grown in similar culture medium; and of the correlation between inorganic cations and ether soluble organic acids in the different species as a group. Materials These experiments were concerned only with the vegetative phase of growth. All plants were harvested before they blossomed or, in cases where blossoms appeared before sufficient vegetative growth had been attained, the blossoms were pinched off.
TISSUE PREPARATION AND ANALYTICAL METHODS
All samples were taken between 9: 00 and 11: 00 A.M. Each set of plants was divided into two equal lots and the fresh weight obtained immediately. Where possible both lots were divided into stems and leaves, petioles being included with the stems. The leaves and stems of one lot were placed in separate quart fruit jars, the lid put on tightly, and jars placed in a refrigerator at -150 C. The leaves and stems of the other lot were placed in separate wire baskets, dried in a hot air oven at 700 C., ground to pass a 60-mesh sieve, then stored in aluminum boxes until ready for analysis. The samples put up for juice analysis were frozen at -150 C. for at least 12 hours. After this time they were allowed to stand at room temperature until completely thawed. This usually required 3 to 4 hours. The material was then placed in a stout muslin cloth, subjected to 10,000 pounds pressure per square inch in a Carver hydraulic press, and the juice collected. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) , dried in an oven at 950 C., then placed in a muffle furnace and ashed 4 hours at 6000 C. The sulphuric acid was necessary to avoid explosion of the material while ashing.
CALCIuM.-The residue from the ash determination was used for the determination of calcium. The method used was identical with that employed for the analysis of calcium in the juice, except that the volume of the ash solution was 50 ml.
MAGNESIUM.-The filtrate and washings from the calcium determination did not contain sufficient magnesium to permit an accurate determination of this constituent. A larger aliquot, 20 ml., was used. This was treated in the same way as the calcium determination and magnesium determined on the filtrate and washings.
POTASSIUM.-Duplicate 10-ml. aliquots of the ash solution were used for the determination of potassium. The rapid official method (1) CALcIum.-Duplicate 10-ml. samples of the juice were measured into small porcelain crucibles and dried in a hot air oven at 700 C. The material Calcium and magnesium tend to accumulate in greater quantities in the leaf blade tissue than in the stems and petioles. The reverse is true of potas- In the analyses no attempt was made to fractionate organic and inorganic sulphur and phosphorus. In the calculations of milliequivalents of anions all sulphur was considered as sulphate and all phosphorus as diacid phosphate. This is not strictly true, as phosphorus and sulphur are known to enter into many organic compounds as proteins, phosphatides, hexose phosphates, etc. It seems safe to assume, however, that the major portions of these elements are in the inorganic form in the plant. All phosphorus was calculated as the monophosphate ion as this is practically the only form in which it can exist at the pH characteristic of the sap of the plants tested. As far as the authors are aware these are the first data to show that inorganic cations and ether soluble organic acids are positively correlated in organic acids could be accounted for principally as oxalic acid. Figure 4 shows that in the leaves of these plants total calcium decreases as total oxalic acid increases. Total magnesium content is considerably higher in these plants than in the others, indicating enhanced magnesium absorption.
Results of the present investigation indicate that those plants which produce no oxalic acid have very small quantities of insoluble calcium (figures 4 and 6). The major portion of the calcium is in a sap soluble state. There are exceptions to this, such as cantaloupe. In the plants that produce some oxalic acid, but no large quantity, all of the oxalic acid is precipitated, presumably as calcium oxalate. The major portion of the calcium, however, is Table VI shows the high positive correlation between insoluble calcium and insoluble oxalates. Figure 6 presents the same data in graphic form for the 1941 crop. It will be noted that in the three plants producing the larg- In all of the plants studied, except cantaloupe, a large excess of inorganic cations over inorganic anions was found and when all plants were considered together this excess was found to be highly correlated with total ether soluble organic acids. Cantaloupe was the outstanding exception. It contained the largest amounts of cations but the smallest amounts of organic acids of any of the species tested.
In the leaves malic and citric acids showed a rather low positive correlation with soluble calcium. Citric acid and those acids of the unknown group showed a rather small negative correlation with total magnesium content in the stems and petioles. 
